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DETAILED ACTION 

1 . Claims 1-22 have been considered. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed of 
record in the file: RCE as received on 19 January 2005 and Amendment as received on 19 
January 2005. 

Specification 

3. The disclosure is objected to because of the following informalities: 

4. Please revise the Summary of Invention. The current Summary of Invention is merely a 
repeat of the claims. This does not "set out the exact nature, operation, and purpose" nor provide 
"material assistance in aiding ready understanding of the patent in future searches of the 
invention" as set forth in MPEP § 608.01(d). 

5. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

6. Claim 20 is objected to because of the following informalities: Claim 20 recites "wherein 
L=4 and C" when the original claim recites "wherein L=4 and C=3" The Examiner believes it is 
a typographical error on the part of the Applicant and requests that this error be corrected. 
Appropriate correction is required. 

Claim Rejections - 35 USC §102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

8. Claims 1-3, 8-12, and 17-22 are rejected under 35 U.S.C. 102(e) as being taught by 
Jouppi, U.S. Patent Number 6,167,503 (herein referred to as Jouppi). 

9. Referring to claims 1, 10, 21, and 22, Jouppi has taught a processing system comprising: 

a. A data processor (Applicant's claim 10) (Jouppi column 2, lines 61-64 and Figure 

i); 

b. A memory coupled to said data process (Applicant's claim 10) (Jouppi column 3, 
liens 16-25 and Figure 1); 

c. A plurality of memory-mapped peripheral circuits coupled to said data processor 
for performing selected functions in association with said data processor 
(Applicant's claim 10) (Jouppi column 3, lines 16-65 and Figure 1); 

d. Wherein said data processor comprises: 

i. C execution clusters (Applicant's claims 1 and 10) (Jouppi Abstract, lines 
8-9; column 2, lines 22-30; column 4, lines 25-38; Figure 2A; and Figure 
2B), each of said C execution clusters comprising 
(1) An instruction execution pipeline having N processing stages 

capable of executing instruction bundles comprising from one to S 
syllables (Applicant's claims 1 and 10) (Jouppi Abstract, lines 8-9; 
column 2, lines 22-30; column 4, lines 25-38; Figure 2A; and 
Figure 2B). In regards to Jouppi, a superscalar processor like 
Jouppi 's is inherently a pipelined processor. A superscalar 
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processor is a basic pipelined processor that is expanded to execute 
more than one pipeline at once. Please see Vasilevsky et al., U.S. 
Patent Number 5,274,818 (column 2, line 67 to column 3, line 7); 
"Pipelining", and Chien's "Superscalar Execution" for more 
information on pipelining and superscalar processors. 

(2) Wherein each of said instruction execution pipelines is L lanes 
wide (Applicant's claims 1 and 10) (Jouppi column 4, lines 25-32; 
column 5, lines 41-52; column 6, lines 8-14; Figure 2A; and Figure 
2B). In regards to Jouppi, the Applicant's specification has not 
explicit definition that the Examiner could locate for the term 
"Lane". When referring to Applicant's Figure 5 and Figure 8 and 
their respective descriptions in the specification, "Lane" seems to 
refer to the specific execution units within the clusters receiving 
the syllables. Then, the "Lanes" in Jouppi would be the specific 
execution units 250 and 251 in the execution clusters 280 and 290 
in Jouppfs Figures 2 A and 2B. 

(3) Each of said L lanes capable of receiving one of said one to S 
syllables of said instruction bundles (Applicant's claims 1 and 10) 
(Jouppi column 4, lines 25-32; column 5, lines 41-52; column 6, 
lines 8-14; Figure 2A; and Figure 2B). 

ii. Aligning said syllables with correct ones of said lanes (Applicant's claims 
21 and 22). An instruction cache capable of storing a plurality of cache 
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lines, each of said cache lines comprising C*L syllables (Applicant's 
claims 1 and 10) (Jouppi column 3, lines 58-65; column 4, lines 9-19; 
Figure 2 A; and Figure 2B); 

iii. An instruction issue unit capable of receiving fetched ones of said 
plurality of cache lines and issuing complete instruction bundles toward 
said C execution clusters (Applicant's claims 1 and 10) (Jouppi column 4, 
lines 25-38; Figure 2A; and Figure 2B); and 

iv. Alignment and dispersal circuitry capable of receiving said complete 
instruction bundles from said instruction issue unit and routing each of 
said received complete instruction bundles to a correct one of said C 
execution clusters as a function of at least one address bit associated with 
each of said complete instruction bundles (Applicant's claims 1, 10, 21, 
and 22) (Jouppi column 2, lines 9-13; column 4, lines 25-38; column 7, 
lines 6-30; column 8, lines 1 1-36; Figure 2A; and Figure 2B). 

10. Referring to claims 2 and 11, Jouppi has taught wherein said alignment and dispersal 
circuitry routes each of said received complete instruction bundles to said correct execution 
cluster as a function of at least one address bit associated with at least one syllable in each of said 
complete instruction bundles (Jouppi column 2, lines 9-13; column 4, lines 25-38; column 7, 
lines 6-30; column 8, lines 1 1-36; Figure 2A; and Figure 2B). 

1 1 . Referring to claims 3 and 12, Jouppi has taught wherein said alignment and dispersal 
circuitry routes each of said received complete instruction bundles to said correct execution 
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cluster as a function of a cluster bit associated with each of said complete instruction bundles 
(Jouppi column 4, lines 53-63; Figure 2A; and Figure 2B). 

12. Referring to claims 8 and 17, Jouppi has taught wherein L=4 (Jouppi column 4, lines 25- 
32; column 5, lines 41-52; column 6, lines 8-14; Figure 2A; and Figure 2B). In regards to 
Jouppi, the execution units 250 and 251 show four individual ones. 

13. Referring to claims 9 and 18, Jouppi has taught wherein C=3 (Jouppi column 5, lines 41- 
42 and column 10, lines 32-42). 

14. Referring to claim 19, Jouppi has taught for use in a data processor C execution clusters 
(Jouppi Abstract, lines 8-9; column 2, lines 22-30; column 4, lines 25-38; Figure 2A; and Figure 
2B), each of said C execution clusters comprising 

a. An instruction execution pipeline having N processing stages capable of 
executing instruction bundles comprising from one to S syllables (Applicant's 
claims 1 and 10) (Jouppi Abstract, lines 8-9; column 2, lines 22-30; column 4, 
lines 25-38; Figure 2A; and Figure 2B). In regards to Jouppi, a superscalar 
processor like Jouppi' s is inherently a pipelined processor. A superscalar 
processor is a basic pipelined processor that is expanded to execute more than one 
pipeline at once. Please see Vasilevsky et al., U.S. Patent Number 5,274,818 
(column 2, line 67 to column 3, line 7); "Pipelining", and Chien's "Superscalar 
Execution" for more information on pipelining and superscalar processors. 

b. Wherein each of said instruction execution pipelines is L lanes wide (Applicant's 
claims 1 and 10) (Jouppi column 4, lines 25-32; column 5, lines 41-52; column 6, 
lines 8-14; Figure 2 A; and Figure 2B). In regards to Jouppi, the Applicant's 
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specification has not explicit definition that the Examiner could locate for the 
term "Lane". When referring to Applicant's Figure 5 and Figure 8 and their 
respective descriptions in the specification, "Lane" seems to refer to the specific 
execution units within the clusters receiving the syllables. Then, the "Lanes" in 
Jouppi would be the specific execution units 250 and 251 in the execution clusters 
280 and 290 in JouppVs Figures 2A and 2B. 

c. Each of said L lanes capable of receiving one of said one to S syllables of said 
instruction bundles (Applicant's claims 1 and 10) (Jouppi column 4, lines 25-32; 
column 5, lines 41-52; column 6, lines 8-14; Figure 2A; and Figure 2B). 

d. x A method of routing instruction bundles into the L lanes in the C execution 

clusters comprising the steps of: 

i. Fetching cache lines from an instruction cache, each of said cache lines 
comprising C*L syllables (Jouppi column 3, lines 58-65; column 4, lines 
9-19; Figure 2 A; and Figure 2B); 

ii. Issuing complete instruction bundles toward the C execution clusters 
(Jouppi column 4, lines 25-38; Figure 2A; and Figure 2B); and 

iii. Routing each of the received complete instruction bundles to a correct one 
of the C execution clusters as a function of at least one of (Jouppi column 
2, lines 9-13; column 4, lines 25-38; column 7, lines 6-30; column 8, lines 
1 1-36; Figure 2A; and Figure 2B): 

(1) At least one address bit associated with each of the complete 

instruction bundles (Jouppi column 2, lines 9-13; column 4, lines 
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25-38 and 53-63; column 7, lines 6-30; column 8, lines 1 1-36; 
Figure 2 A; and Figure 2B); 

(2) At least one address bit associated with at least one syllable in each 
of the complete instruction bundles (Jouppi column 2, lines 9-13; 
column 4, lines 25-38 and 53-63; column 7, lines 6-30; column 8, 
lines 1 1-36; Figure 2A; and Figure 2B); and 

(3) A cluster bit associated with each of the complete instruction 
bundles (Jouppi column 2, lines 9-13; column 4, lines 25-38 and 
53-63; column 7, lines 6-30; column 8, lines 1 1-36; Figure 2 A; and 
Figure 2B). 

15. Referring to claim 20, Jouppi has taught wherein L=4 (Jouppi column 4, lines 25-32; 
column 5, lines 41-52; column 6, lines 8-14; Figure 2A; and Figure 2B) and C=3 (Jouppi column 
5, lines 41-42 and column 10, lines 32-42). In regards to Jouppi, the execution units 250 and 251 
show four individual ones. 

Claim Rejections - 35 USC §103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

17. Claims 4-7 and 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jouppi, as applied to claims 1 and 10 above, and further in view of Sachs et al., U.S. Patent 
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Number 5,560,028 (herein referred to as Sachs). Jouppi has taught wherein said control logic 
circuitry controls said multiplexer circuitry as a function of at least one of: 

a. Said at least one address bit associated with each of said complete instruction 
bundles (Applicant's claims 7 and 16) (Jouppi column 2, lines 9-13; column 4, 
lines 25-38 and 53-63; column 7, lines 6-30; column 8, lines 1 1-36; Figure 2A; 
and Figure 2B); 

b. At least one address bit associated with at least one syllable in each of said 
complete instruction bundles (Applicant's claims 7 and 16) (Jouppi column 2, 
lines 9-13; column 4, lines 25-38 and 53-63; column 7, lines 6-30; column 8, lines 
1 1-36; Figure 2A; and Figure 2B); and 

c. A cluster bit associated with each of said complete instruction bundles 
(Applicant's claims 7 and 16) (Jouppi column 2, lines 9-13; column 4, lines 25-38 
and 53-63; column 7, lines 6-30; column 8, lines 1 1-36; Figure 2A; and Figure 
2B). 

1 8. Jouppi has not taught 

a. Wherein said alignment and dispersal circuitry routes each of said received 
complete instruction bundles to said correct execution cluster as a function of a 
stop bit associated with at least one syllable in each of said complete instruction 
bundle (Applicant's claims 4 and 13); 

b. Wherein said alignment and dispersal circuitry comprises multiplexer circuitry 
capable of routing each of said received complete instruction bundle to any one of 
said C execution clusters (Applicant's claims 5 and 14); and 



Application/Control Number: 09/75 1 ,674 Page 1 0 

Art Unit: 2183 

c. Wherein said alignment and dispersal circuitry comprises control logic circuitry 
capable of controlling said multiplexer circuitry (Applicant's claims 6 and 15). 

19. However, Jouppi has taught instruction dispersal circuitry (Jouppi column 2, lines 9-13; 
column 4, lines 25-38; column 7, lines 6-30; column 8, lines 1 1-36; Figure 2A; and Figure 2B). 
Sachs has taught instruction dispersal circuitry 

a. Wherein said alignment and dispersal circuitry routes each of said received 
complete instruction bundles to said correct execution cluster as a function of a 
stop bit associated with at least one syllable in each of said complete instruction 
bundles (Applicant's claim 4) (Sachs column 3, lines 11-18; column 9, lines 3-6 
and 30-62; Figure 8; and Figure 10); 

b. Wherein said alignment and dispersal circuitry comprises multiplexer circuitry 
capable of routing each of said received complete instruction bundles to any one 
of said C execution clusters (Applicant's claim 5) (Sachs column 3, lines 1 1-18; 
column 9, lines 3-6 and 30-62; Figure 8; and Figure 10); and 

c. Wherein said alignment and dispersal circuitry comprises control logic circuitry 
capable of controlling said multiplexer circuitry (Applicant's claim 6) (Sachs 
column 3, lines 1 1-18; column 9, lines 3-6 and 30-62; Figure 8; and Figure 10). 

20. A person of ordinary skill in the art at the time the invention was made would have 
recognized that the instruction dispersal circuitry ensures the correct execution cluster executes 
the instruction bundles, thereby ensuring valid and correct data. Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to incorporate 
the dispersal circuitry of Sachs in the device of Jouppi to ensure valid and correct data. 
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Response to Arguments 

2 1 . Examiner withdraws the specification objection to the Abstract in favor of the amended 
Abstract. 

22. Applicant argues in essence on page 13 

. . . Office Action fails to provide any explanation as to why the Summary in this 
particular application does not 'set out the exact nature, operation, and purpose' of 
the invention or provide 'material assistance in aiding ready understanding of the 
patent.' 

23. This has not been found persuasive. Applicant's "Summary of the Invention" on pages 
12-13 do not aid in understanding of the patent. The majority of the summary language is 
exactly the same as the claim language, which required numerous readings to fully comprehend 
what is being claimed. The amendments made to the Abstract clearly state the exact nature of 
the apparatus described in Applicant's specification without requiring numerous readings to 
understand, especially regarding the exact inter-dependencies of some of the elements. For 
example, the amended Abstract states "Each execution cluster includes an instruction execution 
pipeline having a number of processing stages, and each execution pipeline is a number of lanes 
wide. The processing stages execute instruction bundles, where each instruction bundle has one 
or more syllables. Each lane is capable of receiving one of the syllables of an instruction 
bundle." This is easier to understand upon an initial reading than "... each of the C execution 
clusters comprising an instruction execution pipeline having N processing stages capable of 
executing instruction bundles comprising from one to S syllables, wherein each the instruction 
execution pipelines is L lanes wide, each of the L lanes capable of receiving one of the one to S 
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syllables of the instructions bundles;. . .". The language used in the claims, while appropriate for 
claims, are not necessarily appropriate for the summary, since the summary is supposed to aid in 
"ready understanding of the patent." 

24. Applicant argues in essence on page 16 

...Office Action fails to show XhdX Jouppi discloses, teaches, or suggests an 
"instruction cache" capable of storing cache lines, each of the cache lines 
including "C*L syllables" (where C=number of execution clusters and L=number 
of lanes). . .Nothing in the cited portions of Jouppi recite that each cache line 
includes "C*L syllables" (where C=number of execution clusters and L=number 
of lanes)... 

25. This has not been found persuasive. The Applicant's specification has no explicit 
definition that the Examiner could locate for the term "Lane". When referring to Figure 5 and 
Figure 8 and their respective descriptions in the specification, "Lane" seems to refer to the 
specific execution units within the clusters receiving the syllables. Then, the "Lanes" in Jouppi 
would be the specific execution units 250 and 251 in the execution clusters 280 and 290 in 
Jouppi' s Figures 2 A and 2B. "Lanes" seems to refer to the individual execution units in the 
clusters. Jouppi has taught that the instructions are concurrently fetched from the cache, as can 
be seen in Jouppi 's Figure 2 A by the eight connections between the I-Cache and IDU. This 
means that each individual instruction, e.g. syllable from Applicant's specification, must be 
fetched from the same cache line being accessed at that point in time. In Jouppi, there are eight 
instructions fetched concurrently, which makes the C*L requirement. Jouppi has two clusters 
and each cluster has four lanes. This means that there must be eight syllables coming from the I- 
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Cache, which there are in Jouppi. As is explained in Jouppi y column 5, line 41 to column 6, line 
14, each syllable is executed in the appropriate individual execution unit in one of the clusters. 



26. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aimee J Li whose telephone number is (571) 272-4169. The 
examiner can normally be reached on M-T 7:30am-5:00pm. 

27. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

28. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



AJL 

Aimee J. Li 
4 April 2005 




RICHARD L ELLIS 
PRIMARY EXAMINER 



